UNIFORMIZATION, RIEMANN SURFACES
AND ARITHMETIC

The subject comprises an active field of mathematics where the interplay between

(i) geometry and topology (coverings, group actions and quotient structures),

(i) complex analysis (automorphic functions),

(iii) algebra (discontinuous groups, Lie groups)

lead to fundamental results in the geometry of complex manifolds (basically Rie-
mann surfaces), complex analysis and arithmetic (solutions of diophantine problems,
properties of zeta functions and problems on transcendence of values of holomorphic
functions). The remarkable success of the methods in the one-dimensional case is
basically due to the simplicity of geometry and complex analysis in dimension one.
This simplicity results in the merge of various aspects of the problems involved,
leading to complete answers and fundamental progress. In the higher dimensional
cases, as a result of the usual deviation from this unifying behaviour, it is a subtle
matter to decide on which aspect of uniformization is relevant to a given problem.
In these lectures we will concentrate on the one-dimensional case and we will discuss
the higher dimensional versions of uniformization briefly, mainly for the purpose of
drawing attention to the subtlety of higher dimensional complex geometry.

Course outline :
. Introduction : Definition and elementary examples of uniformization.
. Simply connected Riemann surfaces and uniformization via universal coverings.
. Basic concepts related to the action of PSLy(C) on PL.

. Domains in P} and uniformization : Triangle groups, Schottky groups.
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5. Quasi-conformal maps applied to uniformization.
6. Simultaneous uniformization.

7. Differential equations and uniformization.

8. Applications to the study of compact Riemann surfaces.
9. Introduction to the uniformization of complex surfaces.

10. Arithmetic applications of uniformization.
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